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Fig. (1):Per capita CO2 (ton) of GCC (2000)
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Table 1: CDM projects in the Arab Countries (2007)

Registed Host country Title Parties
15" Dec 2006 Egypt Onxy Alexandria Landfill Gas Capture and | Spain
Flaring France
7" Oct 2006 Catalytic N20 Destruction Project in the Tall Austria

Gas of the Nitric Acid Plant of Abu Qir Fertir  Germany

lizer Co.

22" June 2007 Zafarana Wind Power Plant Japan

23h Sep 2005 Morocco | Tetouan Wind Farm Project for La Farge France

Cement Plant

29" Oct 2005 Essaouira Wind Power Project -
2gh April 2006 Photovoltic Kitsto Light up Rural House

Holds -
6" Oct 2002 Tunisia Djebel Chkir Landfill Gas Recovery Italy

and Flaring Project

23" Nov 2006 Landfill Gas Recovery and Flaring for 9 Italy

Bundled Landfills

2gh May 2007 Qatar Shaheen Qil Field Gas Recovery and

Utilization Project
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La Théorie Fréquentielle de La Probabilité d? Evénements. 71
Cf. K. Popper , L.Sc.D. p. 260, note(*5). 72
Cf. K. Popper, [1992] Unended Quest, An Intellectual Autobiography, pp. 102-104. 73
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Cf. K. Popper, L.Sc.D. p. 267.
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Ad hoc. ( Cf. K. Popper, L.Sc.D . p. 272 et note(*7)). 77
Principle of Parsimony in the Use of Hypotheses. 78
-The Number of Axioms of Fundamental Hypotheses should be kept down.

K. Popper, L.Sc.D. p 17. 79
K. Popper, C.& R. p 70. 80
Ibid., p. 74. 8l
Problem Situation. Cf. K. Popper, C.& R. p. 73. 82
Bryan Magee, Modern British Philosophy, Secker and Warburg, London 1979, p. 72. 83

LI 3 @lall o M 1yl ¢ Las DU Al OIS LS @lall Lo 35lue otitin :[257-257: 1963] 05 Joa0 84
T PRVYRSUIPLL I PD N ROPLSUES  ANVASTCOERRSICES [ T0:T0 (WF-) J PN pu g
B oyl Aalall @ladl nilg® (o el pam Sl ALIE L3Sy Lo YT el jleally daially
Bylaall 2 Ao Lapliely @l LSy AT a5 W) iiiually lgie ol (elall C2iSD1 Glate)
G g3 G AT ] e e A8 — (o] Ay el AT o 0 1 ALLEL 2SLEY) 35Luall Lal a5 o)
A58 Gl B ylall g Allan,dl camill B (g yae Ll (6o laas g Jilie B el das
ualls Lagag 3jlie HLast LISl (ud O 2 LY 2Sas LY jupadll da (358 7o

LS s (el glall @le o) Gyl @ladl Jidtiens ol 1 AYIS [193:1963)0 10 5 (562 Leanyas LT 85
il 3a7 B g ial il Lle el L3 Sy

299



all oJle

I".II.IH.I Il.!].ll.ll." !IIIlll!"Jl!Ell 2008 jnun- pgisl 37 shall 2 noll
K. Kuhn, Logic of Discovery or Psychology of Research? pp. 11-18. 86
I. Lakatos, The Methodology of Scientific Research Programmes, P. 150. 87
J. Agassi, Science in Flux, p. 386. 88
E. Schatzman, La Science Menacée, éd. Odile Jacob.1989. 89



2%6%1 Lﬁf!jwl 37 ihaoll 2 1ol dlh;!ll Ll !lllllE"Jl_ll!ﬂ

foll m1lpall

OFmel> OMaL -
o Leeally A3La%055 159 <l ppdin saldlae dlllae daxlye clge Jole Tax,3 capaadl Galall ,Sall -
- 1969 3duas asall sLay ¥y
119829y cpysilly ydiilly leal yall Bpasland) dwsa 31 Juls e Sl B )5« alall Jaadl 0065 —
GPLEE S —pLa¥ Hls dalal) Lulaall pailas B oy telidly JYaml) yoly (ilpadl - 2
11999 ol I« pall

1991 gule 45 1990 550 3 laaadl (3yllill A s cSaladl s3laN ias Loy adbaadlie puea oo = 3
.110-9% .85-67. -

awgy iy — A
c02 20025555 = Jayal (30 alndl 4 suadl Sl @lle Al s e Jidinen e aslell Aaalag 505
.155-237

- 19683 yalall oy yall QLI 51 (LS5 o130 Fax y3 celall Aaculall 3L Jila Flidal, - 5
(Ilemdl dasla Ao ,5 loom!l @lad Lpadall Aa il 5 Alglma 189 ,ially Lasball . Alx giga —
L1975, Gy «ngall sLiy Vg A8LE 3)l39 el gt
019829y Angllall 1 Ay (3 puolall 3o alg @lall Adeald @ les gy —
+1989.3 L&l (LS Aalall & ynll Aigll eledl Blaten. @lell mgin : pag JHIS Aacals . Cayylo o ey =
264 sae Eayall @le Al A dimiall 3LaY) —sliastl —Jeo ¥l o ydunll 801 S @ladl dals
.2000 ycacwss oS



dlbulll ol gl plnl jlinn 2008 - poif] 37 ﬂ!nl?ilfml

auiyill paljalf

OFmel> OMaL -

o Ll Z3LEU5, 155 il ypite goldlae e Lam e e Jole a3 oiand] olell ,SaN = 2
- 1969 3duas asall sLay ¥y

198229 il lly caliatyold Fumalond) Tuwss 311 e Juls o] b B 3 el JBall csS3 — 3

GALE HS,U —5La¥1 s el Bl (allas b doms s lidly JYoia¥ ol (35l - A
1999 byl (o yal!
1991 gle 45 1990 5850 3 plauadl 3 BLLL A s «Salall lEI Lias Lor  adcdliie «un (0 =
.110-91 .85-67. 4o

c02 20025555 = Jayal (30 alndl 4 suadl Sl @lle Al s e Jidinen e aslell Aaalag 505
.155-237
- 19685 yalall oy pall QLI 1 LyS5 2158 Fax x5 Aralall Aaculall 5L Jila Ll -
(Ilamdl dabla daa ;3 3l | @lad A dall Ao wulall o Aglms 1359, cally Lasball (> isiga— 10
L1975, Gy «ngall sLiy Vg A8LE 3)l39 el gt
+1982.cg y Angllall 5l Ay (3 puolall 30N allg @lall Adeald @l ccisay —
+1989.3 yalall (LS Lalall &y juall Aigll elall Glaia.. . qlall mgio s ys0 JHlS Aacald iyl iy~ 12
264 sae Eayall @le Al almial) 3LV —slaasdl —Jeo ¥l o ydiadl a0 S8 olall Zads 13
.2000 yaews cagSd 14

5
[
Cawgy iy — T
8
9

Agassi,J. [1975] Science in Flux, ed. D.Reidel, Dordrecht. 15
Ayer,A.J. [1968] “Philosophy and Scientific Method”, in Actes du XIVe Congrés International del b
Philosophie, Vienne, vol. I. 17
...... [1974] Language, Truth and Logic, ed. Pinguin Books, London. 18
....[1974] “Truth,Verification and Verisimilitude”, in P.A.Schilpp (ed.) The Philosophy ofK.PoppelQ
Open Court Publishing, lllinois, Vol 14/2. 20
Bachelard,G.[1979] Le Nouvel Esprit Scientifique, P U F. Paris.

...... [1938] La Formation de L’Esprit Scientifique, P U F. Paris. 21
......... [1972] L’'engagement Rationaliste, P U F. Paris.

London,1975. 22
Carney,J.D.& Scheer,R.K. [1964] Fundamentals of Logic, 2nd ed. 1974. Macmillan Publishing
Co.inc, New York. 23

Cohen Morris,R. [1978] Reason and Nature: An Essay On The Scientific Method, Dover Publisi2ifig,
New York.

Einstein, A.[1934] Comment je vois le Monde, Paris. 25
Feynman.R. [1979] La Nature de La Physique, éd. Seuil , 1980.
Feyrabend,P.[1987] Adieu la Raison, éd. Seuil. 1989. 26



2%6‘:;] Lﬁf!jwl 37 ihaoll 2 1ol dlh;!ll Ll !lllllE"Jl_ll!ﬂ

...... [1964 ] Against Method, Revised Edition, Verso London, 1992.

Granger,G.G.[1992] La Vérification, éd. Odile Jacob, Paris. 27
....[1988] “Des Carrés qui ne tournent pas rond et de quelques autres”, CDRS n° 56, pp. 139-152.
Hall,A .R .[1957] The Scientific Revolution, ed. Beacon. 28

Hegel, G.W.F.[1949] Science de la Logique, Aubier, éd. Montaigne, Patris.

Heisenberg, W.[1955] Physics and Philosophy: The Revolution in Modern Science, New York. 29
Kopnine, Pavel [1976] Dialectique, Logique, Science (essai de recherche logique et gnoséologige),
Editions du Progres, Moscou . 31
Kuhn, T. [1962] The Structure of Scientific Revolutions, ed. University of Chicago Press, Chica-32
go.IL.

..... [1970] “Logic of Discovery or Psychology of Research” in : Martin Curd and JA.Cover (eds.) P58
losophy of Science: The Central Issues, ed.W.W.Norton and Company, New York..(1998). pp.11-19.
Lakatos,l. [1970] “Falsification and The Methodology of Scientific Research”, in I.Lakatos and ASgh
Musgrave (eds.) Criticism and The Growth of Knowledge, Cambridge University Press. Cambridge,

pp.91-195. 35
..... [1971] “History of Science and its Rational Reconstructions”, in Boston in The Philosophy of Bei-
ence, vol.8, edited by R.Buck and R.Cohen, pp.91 af. 37
........ [1977] “Science and Pseudoscience”, in: Martin Curd and J.A. Cover (eds.) Philosophy of Sci-
ence: The Central Issues, ed.W.W.Norton and Company, New York. 1998. pp. 20-26. 38
........ [1978] The Methodology of Scientific Research Programmes, ed. Cambridge University Press,
Cambridge. 39
Laudan, Larry, [1987] La Dynamique de la Science, Trad. Philip Miller, éd. Piérre Mardaga, Bru410
elles. 11
Magee, B. [1973] Karl Popper, Viking Press , New York. n2
..... [1979] Modern British Philosophy, Secker and Warburg, London. n3
Popper,K.R. [1959] The Logic of Scientific Discovery, 9th ed.Hutchinson, London, 1977. a4

...... [1963] Conjectures and Refutations: TheGrowth of Scientific Knowledge, ed. Routledge andiSe-
gan Paul, London.



2%6::3] !gn‘?u{!jwl 37 duall 2 . . . ikl ilognynll ki pliiml

oy lll dilegaunll dnghi plhiil
iliil diluand dindll dafl 2Ly @
dill &a puloall yyninll 1yl

- a9e Jale -

(*** )dw JL@O .A
() Lo Sl i

0K - 1

o8 O Ly s Lalall aloial OLS ot
S docuniigl! pglatly lcdly 31 O s
Olaleally yalgtall (ye yiraill g gyl
Aol OLMe g pluly aBlgll @S )
LI (o (pSan j90)9 DY gmTie IS (1o
-Lgamilive .01y ya1latt LS dntlas
S 3 Al I rLedd] Aonllaey caal® Ll (Al calualopdl asle sl 13
alal au3 1965ale 2 LAl Ghill le @13 cglul eV il o Balinl) clB3Lall
eealall pe et S o plhail G0 olcall Gl so lugus Leggds W ol
Linaly co)lSaTy B1,T e Leda (e yuang olesd¥l Ly Sy Ul AGy,all ) yBT sl
Ll ity IS Leliied oSies ¥ il GLas¥ gl Jias Sl &lon ¥ A ) o3

ALl b ol Cayuall oy Anllae alla Ll s aulad Jlie (x
e DN — (x5 Al — Al cantigll S - Al Reain ed B 3l (s

)
)
s AN - (yyis deals — 400l Ll A8 — e Al Bylafg L @ad 8 aelies Jliwd (k%)
L3I — (55 Faals — Bl Ruantigl 206 - 801 550505 ans ad 5 Lo lalys — pituan Lo Ll (k)
LS



*
. ... irlull ilegnondl diryhii plyyiwl 2008 yun- i s1ﬂ!nl?£lfml
Wyl ade ol SlasVlois dards Conn @iy (Aules ) @Wlall Amsly ju2 &lasi oo
Lei¥shany Lailad ayaodl Jufiatdl Gl 35uall canis Liluoy Lgulsa ey ALalSII
03843 Adyylog Hlasd¥l 2Bl Joiiad Sl Lgiyad aplodall &bl cadi wlilyy daysal
o2 dalbll qualall (25, S5 (pe clldg Aalinll epalicll Aholl @ldMall 7oy aney
aalall alaeial le @3 us Sawld asgde iy (SSLA Glaill le ARSLAI a5l
LassS 0o Aalinll cle gaandl ) joliadl elamily 7ol Gunl e aaiad Sall Aeeadl]
Ao LWl ey (01 gy e Lad¥l e ey (g1 paall g 79l b a3
Lgaaall of cLaBY! 3 )5 929 dyix pggas Sy Ly Agyudl Ao gand| ) jiaiall 5,08
degamms) Badme degacma I paiall sLafl ue Aeliall Ay Jie i) yosliall
Bgenall ol ey Lo O (o 0 1y sumd] Cagll ymiall i gue o (Rl
Olg U ggewr Lagasi (Say ¥ Aalides VISAT 251 0T (S ) (Membership function)
Ol g Aegams o HAST ) juniall oLl OISe) oy ygunall byl asgall 1
o2 La puaiad g nall la s psazma o G 35LEY1 oo a0 Y Ling Aalies Bygune
LD sl (gglw 0T (gHamall (1o rud Anliall cile saand|
@M adl s el 3y gumy elus¥ e el Gle deiay bl Blaill of
sl 1aa e Lgtindlang dplocall 5)5ually T Amialgll il 91 3083 jue Lgialal
ol @laa ¥ A i oo alunll Glaill o 6l (Ley Aalaidl mSlbald Silg @uuds ) Jgun sl
ol i dl A dall e @AlB A3 auey (oged gas dud ey sluly jalshall
Aat Hgend Coeny Guds JSa Lgie yatll Sle 350l ane of SlusYl oigd Aol
Baga S e Aa By AV Llaay ¥ MAe cuga jaid lall ode 3uasS e A
a5 Saml 3ale] 39 s ) abuall Glaill 4« Al olgy Cgumgll c ol
Jods o Agadly HiST pungl 1845 Amgia 4o Jlatily elus MU LA ghaill Lle
42 34850 LT 5T 3uSie jub gd Liadly Caund Al | ol gl caslalon + @ (liaun
c(Lidl g Cany ¥
Gl et duale dmgian ddend! dnaigdl Jlms 2 H1E il 03935 Gl e dl Coug

Fledl G2 355511 (e Adle Ao jyun w53 cllac] e 1Hald dlead dolinall 4 ta )
Lienid] (Uncertainty) STl ave alSas Hlae¥) (e 251 Lummgidl ol ¢ pplall 5ol
ULl (e 2aLSL 6163 2SS 8155 Aayyl slamlg coda yplall saaal] Bleadl 2
Y1 Bl e s S Ll By LetMa (e 0585 Aeud e Jgamamll Ja (e
L rmaall b yuall ol Aadlas dlasd allad HLas ! e Gl cnidas

300



2%6‘:3] !Jn‘:u{!jwl 37 lull 2 ol . . . ikl ilognynll ki pliiml
Shblgaeaibl - 1

Gy onddas ol 108 Chua Gudel Lgaliey Ruloiall 3yl qualie alietiwia
o piatl obis dantlas Aasd Jra¥l allaill pusd Jloms 2 Sleall 23161 e Jlia e
i ysen B gl Ll 333 Al eal
(MCDM) w\shl sasbll &\ 3\l - v

bl dvnigll aylds 3 (Decision problems)l &l il Jul=bg dl)s o]
o whane Oly Al g Tilae B 55 OF (S 1 SLSL pren 337 ) plar by
«(Multi criteria decision makindICDM) ,—ulall suais 51,3 L3 Silews o S5l
Jia¥ gl oS3 olall e I 3Ly (Optimization)alia¥! 3amy Jo v gn ¥ G
o2 3,38 pplall mas Il Awdily (Compromise solution),aalss) dawy > s
Al 3Ll ddee

llad Gl g patl e g el i 3l pils Glo 5 o€ IS b da gl ol deian
Jsiosll 2 aill & pylall e s ALSAL ayd J e G2l JSall ey olyall ddee Les
OO (U A

o o paplall Baaaanll) Bleall cye gl 128 e Jolaill diomgio slomf o w0 ¥ IS 12
4 53l5%a g 19 (Conflicting criteria) dcadlive yolas dtlas |30l il o o

(Optimum solution) Jie¥! gt jLas! I Aled! ? Jad .(Supporting criteria)
toh LeS Luslyy Azalsll pplalls de Ll julall aggie mrcags oS
tbagll alsi e Ao sama M (e Lgie pund U1 slall e B gazea Lt SIS 13
{f1(3) ,fo(X)... i)}

X e pex T e g Fi(X0) > fi(X2) g fi(xa) > fi(x2) oIS 13 fj 38150 fi -

X o e T e el Fi(Xp) > fi(X) g Fi(xa) > fi(xp) oIS 13] fj (3L i -

L3 eVl o a Y e Leaas T o) E s fig fi -

307



all oJle

. ... finlull dlognynll nphii plyiiwl 2008 yun- ygifl 37 wball 2 10l
F 1
B I F PR
- ek
T (e
A typical example of conflict
T (e

Supportive Functions

3aaine yulall oia Jazms soladl sl el Juod Blee o Adlall yolall 3529 o)
O G o Jalowtll lae eLST S e ¥ crns 0051 Cmy 201 o3 5331 Lgunny e Lgaany
coand! Lgcans e s yulaaS Lgae Jalailly Leldod oS ¥ yulall ol

:oxie gazma I (MCDM) jolall suaill 1580 s oliles @i Sy ale JS

HIyall gios (Multi objective decision makinlODM) alaa¥! saaall 51,381 sio
. ©(Multi attribute decision making MADM)_olal! ¢i clawall soadl

s @b sl (e ol Llee (5S35 G (MODM) Calua¥l soaill i, 30 aias —
o Sylie Aol Lol Zhg il IS4 5Sug (Variables)w! o atill e de g ool
sf Maximum 5 <5 o (S 4l (Objective functionsy s gl al gl (10 Ae g o= o
A0 aa (5583 JSCA i A daill Alae o (6T 3uuall dog il (o Ae gazmag MiNimum
.(Continuous situation)sica JS o

JaT e daieill 2l (583 G (MADM) 5 olall o clawall soasdl a0 pis -
0553 8 pinn yolas (] i ) 35315201 5T Al Jolol 5T S5 iy e g iyl



2%6::31 !Jn‘:u{!jwl 37 duall 2 . . . iylya!l dlegnunll dsyhii phiiwl

a3y el g Jalay 2ponly 1 z3leit] e JSEIT La of LIS (oo Jilall qanll Alee
(Conventionaky cdawtl el coluss e Jbeasi Ky (Multiple solutionskaassd! Jslsd!
329 JAladl of Jelodl ey o> o cayind HISLYL (50 ¢ cOptimization techniques)
JS @i I ol (Aggregation) 1,5 Leidka e @ Bauoes dmgia (329 clidg (AlinsY|
-(Optimal solution) fe¥! JaIl le Jpasd! Sldlg dabtisd] yolall 385
tonage niiloms alaia¥l ) 2l sulally Jalad| 3aaaill ATt Julss o]
O Zaals Lo S cildaas Sle ol @ling 5,80 gl 510! A gama dudsd — )
bl ¥l Comy o (LIS o Bludl @udl ddes @5 U olall degoma upusi = ¥
sy Jul=tll Adee 3,550 (05S5 O S Gl lagally polall presey
e sLe ¥l iy 231 (e N Conlis Leud oSty MCDM sl (1] L’ L)
o @il Gley laie Wl of Guasdly 3y IUS H1,all slasl ddee 2 5555 Sl Jal gl
ST 8a8 pran Lialaiaal LelSa clgide Jeaed il biled! oo aST aie g g gaid] !5
Halt sl adae of 3 O Laal JSan ATl Sy agd Lakaial (claglall (e
Bumein I3 (e Jra¥1 Il 5L ) Pl 51,01 1) Sl by yoplatl sl
A Sl L 5o Lis zgylall Jl5ally  Buale (oaliny delsd ] aiied dpale
Jlme 2 aaeiad o (Sear Gl Slilead] Eigomyy @ladll Jolod 35k (oo Fe sazes 4]
L 00 1511 Sl ldac (e gl
AL sl g o AN Yl 5l o e Ol ale JSyg
Jlome JS3 51l ola o G B Lall sl G sz a 55 U1 JSlad] agoss -
AUl Bl Bz e el b g1 Jue¥l Joudl e el
(1l B g LIS cye 35 Ll o0 31 Adec 3 3,550 ylell s
Gl Al B s Lgie T JLa2] 0¥ julall o2 pres HLie V1 ey 25V G Liag
5] @ Aleal Ly Ll pes -
055 1l ¢re oty JS @ o) ) bl Andlaey (8150 sk s —
Il Ll oS Laansy (5,591 JSladl (e Jumdie JSug pplall pre ] Arwdlly
adsdl Jolotl de gamma cru (pa SaY!
-(Decision analysis)| yall Juleed dabisdl ol )l Jias (1) 02, (S
Alee 3,355 Of oSy I (Circumstances Jolsall of cagylatl ) W03ty HLai
1Al Juls

309



all oJle

. . . iy lyill dlognynll ki phiiwl 2008 poun- gl 37 dhall 2 nal
o2 sle 1 e 335 L bl e Jay ALl anllal w3001 e300 50055 ane —
Al 3Ll Alee

G (34839 JalS JSan 48 500 ULl 685 Lasdie jnlall fpe JBT sue 25T I Ct’m -
ole VWl tray 0555 dada 3,550 ,olall o)

The Decision Analysis Cycle

g Define The Problem
- ]
s T a
L]
: \

Identify
The Objectives

i Evaluzgg-‘.
I
I

THR Results

\

I1I__,.l""' H"\r

Implemegt Oerferred  «#Stucturing The Problem Step 1-4  Specify Performanceg
b

e -

Alternaﬁ'\fe — == Analysing The Problem Step 5-7 Measures
Choose an Identify
Alternative Alternatives

Compare The Analyse The

Consequences Alternatives

(VY) 1 el Byga s(V) S|

3T gty Aeall Bl 3 Al 353 T ] iy ¥ 21 1,5l gils o] -
DloeY ey olell e 1ST s0e

oSl ey (3,350 sulall e daotod (e Sa3 Aeaall ALaLal g ALaISII A3 pall of -
Head Basiomd] yolall 5y IS 4555 by Alcwell ALOISH 52 B3 yall o)Ls ell3 cya
35U lall e JLAE] (T 451yl o



2%6::31 !Jn‘:u{!jwl 37 duall 2 . . . iylya!l dlegnunll dsyhii phiiwl

ale oL,¥) @lans plen] Bamy Jo bl Gle poyad G Slegda il 5 clead! of -
cosllall plea ¥l Guameid clidg (Juleill Aloe o J55 Ul olall sue (e sy

saasd) Al sl dlee B 55 (LIMItAtions) sugda dogyd dwes @9 1g) sus
t el

(Fuzzy) ol (5T ety ud A5l Jololy A5l Joladl v Juolall asdl o -
v lewn oanus S Yy

e G Al oo dbinal) Sl 8l Bl Lasasy S31 (Preferencejulasyi of -
o2 geally (Uncertainty)aSTll aue tro |y 15ud et (pa1

BN s Adlae B sla iy (oleal Bae 3g2g -

dal o Bl )l ddee B Loaseially 30155l claglall of wbLdl , 5045 -
Lok Yl

lal) Boaanl | AWTeall dalied o aueicall sl gl -

ol B yae s cy oo Jial Jor 5Ly o plall saacaill Jilaadl Julod 0f Lasase
oyl 3] I (e (38 Baamdl (Jsldl)

olall aes Al Al dabisdl Jilagld (Performance)!s¥ @2 (Aggregation)_&1,5 —

S (PR RN P WA - PRV P R

Lapls e wetad G| Jul=tll Bdae B Aanstiadly 3,005l calaglall capind (Sang
1@ cppealal nesh ) JSIald o)) Eapas By ey J51al

A halll of galll bl 1y (Numerical informationfuss—adl el
:(Linguistic information)

0553 OF oS aldy ¥ ol o] G Lgie sl Al V1 ansins Ul vdosaal! OLLed) —
ontls s el (Sag Aini ol Ao Lal3)]

(o JS A Mie) Lo Loald Jrad 3l el —

A Ay Joots 3aI5 Mie) 31 ooty A By S Ly Ll Jad 301 ! -
(Preference degreeshlan¥| cila 5 uall sl e OF Sy (LT oo

TAda Al oi Aagalll Sbiled! -

oy S Led] ald)T dblagy wbibd) 5T alaglall o praill caall G 580 G
(oo G idag cas)

Godall o gus] @ 3,0 suay yulall soanll a0 sl ilecs Cavual L oS
sl 1Al 3L Ales e Yodas anly 513 b Laud 055y IV ol C 53




*

. ... irlull ilegnondl diryhii plyyiwl 2008 yuun- il 37 ﬂ!nl?ilfml
e gl ol BNy Ao gamma Lgud 5S0 5L ((Single decision maker).ulatl
.(Group decision makers) GDM ,a| 3lx5! ddae

o2 Byl M UM e pplall Sosaill Bledl g jen p3 T Cagiad Wliag

aldes 8 AN pobliall pran o yutiad :(Deterministic) 3),de gi dauos 3o -
Lelad A8g yang Bauma (Hlas (Jiln) 5180 pio

Sl e oo HAN g Adse juolie G el :(StochastiQ dlgde Adleis) Gyl -
wlall 3ol AWl ddlas B Adlais W G lall Aoty Ablgdie

@bl B ecill 23 ane s ST ane Hlae ¥l o 2515 1 (Fuzzy) dolus @b -
AN o Adee B Reasial

olall saatt] H1HEN s cilileay Aalate Soaaie 6T claual Liasl Alia

Aaslad @bl ol yolall saatll 1,50 Jile Aadlas e 41 L1 3,LEY) juady
O g Gl M) GulBl i g3 oy L el Zesilomiie o2 ililys o Julwill
St S Jay S el @y uslall G sline JS 0l el ) LYl uslall e Ja
IS Jai cpe cllag wbiled! (Aggregation) S ot 3 asybs sloes] oy 13) o6,V BBIadl e
S 0] LI (e oot S Al By e (Sl B e Jsaaml] S5l (o oty
3332l @yl (Combining) couS )5 ddee o : AL gmill e oda 81,3 Alee oy pad
O @B pannd Aias Bugs g dad Lo Sl Ja T cre iy danaill yoleall daslsl)
ouha wizsd| B (MCDM ) wo\abl asibL N33\ e taass - ¢

Laaigll pyliin B dols Aaal 25T 1AM ps Jilad Fra¥l ol Gl Jomastl of
ol py Ll alhas o) G (Jiladly pplall Baaaie Aals culd LgheS And! Lgiag Al
gL gL Ll ot gd A5 35ll Aluall ) 23l Adle 2415 Jyslo ey ) zlisd
e e Alald Al ys ATLeall Al js JundY! (e I e L Wl Auolat®W 1y Apcul o]
elall suaill 13N pio Glee 8 Raill Auzegil) 4335 L 1iag il gl

Sl NS ore Adadl Baaigll psline o pbally 5ol 3ol 23Tl §loas
= JU Js e — 40 an iy @) ol ¥ sl Lgie cnbigtions Bue (e AT
Apsllall SLAL 3auaio a8l g0 Ll (S 4] o v pil] ALASY alladl) BLEHN pBge
3LAAL (pa cogllall oy a0l (6055 (Aadlae Aedai] o) ASLAS] Aalail sue y0l9w (T Sangl
Sty slse Aalin o ASLAS] LA Hal5w Gy lagdaiill (Soially Laglas] cslall
@i G el gyiadly cagdidl Alee Lot Aalizs 3 lay Lgslaiial (S Bauslie
caeiill g oydin Lgy pen Gl AabSI oA ol 6T el 2850 ubnin 3Ll Juslautly



2%6::3] !gn‘:u{!jwl 37 duall 2 . . . ikl ilognynll ki pliiml

05 o Aol B9 A%l Sy il B g g pdall Aol ol ST ) ALY
a1 (MCDM) ppla ) 3aoaill Aflal) Juloiy 2ébis 3 Alady dpalal yolic
3,550 lally JS1

Lles B 1S 1gs 65 rmaall B yiall olis Aanllas cullasd el allasll jlasl of
s3] 0993 (oo Andlaald sl Bale Ly s Lalil) olalill S 3,0S Aeal 23Ty A%
8 yeall olie Aamtlal Lille dacseriad] AalaiWl (e 1€ ane ellia of Lol Al dl )
Com Alomag Ay Ay Aola®l julal paies Aol ol 3 51y 30 3Ll Aae o] - sl
allsd jlasd e Hlpal ol 3ae b I ol 108 Coaa azs cUAT Glie ¥ ua Lol
yysen 52 LB Ae Ll I ndidas ormall O3 puall olee Aalal Lapll Gasoy Jiel
3 Wlexeiabomeom I dian - 0

Slastall o5 paladl suaill 51N Jilas Jod Conieion] Sl 2dg¥1 3kl e ptiel 1)
o3l 1y A3 B3g 50uST ileslan o Jia¥l ol sl Aenziadly Lgsle Juamd 3l
Cro s Y LS Gl B0l ade 5T QLI punsey lilidl oia elane of Cos Aaasd
Jsmamll @bl Andlas JM5 1aa oSl ae 393y 5Lie¥) oy 250 Bas §ylo uglal
H09 LI QL) 1 1o oST aie sga 0 (Sasg (23199 Jial U e

2 >l T salaBY 5 ailly ol ¢ pualally 2Ll @BLdl) bl 3,6l dagdall -
NERETIG [ PO A

g lealeds Aladye bl oia 0585 Lasie yglay 1 GBLedl B 231 aue —
b yolally JAI0IL Aalall Bladl of of IS 2Bl pues ¥ Guldll el ool of o
cJiadag 3185 Sy Aag 00

wbasd) ansenad Lanie clidg ((LINQUISHC) Aa o ol daidall uld Ao oill bbbl -
bl e el 4 gall

a¥lema ¥ A,y Lo Lgunay aaiel (STl aue UL Jond 358 culomy] cya§ 0]
poe ASie Jomy Y HLae W1 o oS8 AISEL s Jod Al sdie ol puitin 3529 @ pie | I
e 0983 G bl a5yl Lle bletiel Moo Led v o oStas 1 ¢ Lguuds SST
(Mem- Lgine ols 5 of (Confidence intervalsdas olioe JS& e Lgud dlica olily)

.bership degrees)

(Fuzzy Logic Methodology @wioll Shik| oudsin - 1
e La juaie @i o) e (@ osly Galal e Jid (e Gusbuadl Byybaill aggde ald
@l Ll (1 970 Y o7 @ad) (Binary logic) ALl Glaill o LeS 060 o e gomae



. ... irlull ilegnondl diryhii plyyiwl 2008 - pgisl 37 ﬂ!nl?ilfml

tire (S iy dusly; wol gt Abliugy 3aamae 19 0 0 o 85 dygne

bl e U T e el Guilontie sl ulidin ) cdiloril] @l a3 -
coeplatl datisd

Bl e Joladl g 1285 01y 0 0 3yssmms doaBy limgn ol 3l Ja -
Lgidlaag

dxtlal (Membership functions]digine) desby plgs 3og Lgine cila s slhaef -
Ugro covayd A 9o ol g3l 24g) mummiall JSAI1 ousd o dayasdl oL ol ¥l s el
cbiledly ULad) aeds Lo g add H1Hall pils e € S8 ity

F AL IS e (e sazma 3 paie Bygiac) Byguandl gls Capad LiSlas

ST 188 Any Uguda LgdsS (e A jutin uaall diboliagy (585 b 9o dygunall s
Bygne Slay 61 claled Ls e (553 Gl @l M ALeLS 5 3,08 Bygne By
19 00m 79,0 ey die yms (Lgaall il yo) ol 12 o) o B yais

1o liea Fuzzy 31 2,080 ypslic o asd Guw Lase

(Fuzzy sets)iulis ole gama -

.(Membership functionsy.gae aalgs -

.(Membership degreeg) gine <l yy —

eoliall Lo gazma (oo 2alie LU die yiay O oS Roleaall de s el Jiad o
Aegyall Aplocall Ao gamndl B yuoliadl olgl Lygunall el y3g Gulunadl Ge gazmoll 231511
r A JSAT e @y Bysaall aylss Aloliusy Baamlls

A={X, ua(x): x e X}

desandl 3 X ASI juoliall de gazma (oo X juaiall dygiaall A ys Ha(X) Ol Gos
Cougll (e X paiall Lgs oy Gl A yall (o sl 00 Ayguinall By olg <A Bl
Lplaall Ao gand| o) T gl juniall Guaod Hlual 2E1 Anyy 6T cddydod duyd gl
Ao genll ola B Aalis dygine @l juy 4881 joliall (1o de gazms o

ISl Alucall Ze sead| Jiad S

HA(X)  HA(XD)
+ +

~~~~~~~

I3l puoliall de gazea Ladlg 6 puad! peandl Loy vinly ¥ paandl ddhe ) o
.(16)}4») A yxa Ln.ilﬁ {Q...A.a.u.z:d‘ 4 sy YJ.MSJU ‘2\_‘.‘9\_&4'41‘ Z\.cjm.u

314



2%(3::;] Lﬁf!jwl 37 duall 2 . . . iylya!l dlegnunll dsyhii phiiwl

| A
e A : C
,.-'"'.f a R\"-.I b a
|
N o |
b —
Binary Logic Fuzzy Logic

rlual! @allly AL Gl i doylae :(2) Jsady

2(2) Jsad) e Lilo AL 3hilly olesst) Glaill g 3,8l s ss Sang

N i Y Lal (8 yaiall) ool ] ysbiadl s o Ll 3L Blaill i
(Membership function) aygios)\ 240
(linear function) gb&\\?x_)mkn\\&g\i

0 X < Xo
X-Xo

},LA(X) = 1 - Xo< X <Xm
Xm=-Xo

1 X > Xm

gyl UL M5 e s Sas dali X Xo Ol o

(nonlinear function) las M 2guiaatt aals

@layud ST dplewdl 33 =y (nonlinear function ), las¥ b5 ga Splined! mlbs o
J3ladl gu ddaey Ul JShng bl 1 Jsb ey obliall Lad 55 il g in o]
s i 21 (3) @By JSadl M5 e clls Alas Do Sty PRygcaadl @it ajlacdl
sl s JIa



all oJle

. ... finlull dlognynll nphii plyiiwl 2008 yun- ygifl 37 wball 2 10l
A
1
0.5
-
Xo Xd Xm

Spline function :(3) Js.id

O s lall sl 518N s Jilaws (pa )5S B pS IS dieal il 12 il L3y
r AL ISl e alidl 1 cay el (Siang

O X<7XO
D + CX + BX? + AX®
HA(X:) = Xo< X <Xg
H+GX+FX+EX . xox, 1) *
1 X< X

tgyull SBLIL 3alate B lucs Jolad o X Xg Xg b Laill o e
(Xo, 0), (X4, 0.5), (%n, 1)

Lad DX IUAX) Bygaad) Ay ol clledl s 3e® a3 Sl X Bad o9 41 i

13) HA(X)=D+CX+BX?H+AX3 :adslall fpe o da® 2509 XS X0 IS 3] pa(X) =0

OLS 13) pA(X)= H+GX+FX2 +EX Walall tpo e =i 4008 3 3159 XoS X< X0 (LS

(e olall) calgidl @@ il aas cllyg cpa(X) =1 gle X < X OIS 5] LT Xg S X S Xm

:g.\:y (DX
) Yslall dles > ca (o H, B, A)edlalall ool @
Ax;+Bx +Cx +D=0 (1)
ij+ ij +Cx +D=0.5 (2)
Ext+Fx2 +Gx +H=05 3)
EXC+Fx +Gx +H=1 (4) (2
3A x§ + 2By + C=0 (5)
3EX +2Fx+G=0 (6)
3AX: +2Bx + C-3EX - 2Fx-G =0 (7)
6A X + 2B - BEX - 2F = 0 (8)

3106



Adllolle

2008 - ygisl 37 dull 2 . . . iylya!l dlegnunll dsyhii phiiwl
2 Xm Xg Xo saeliadl bladl (aigad e (4)9 (3)5(2) 9 (1) =¥Wslall e Llins Gos
:ondslall

HA(X)=D+CX+BX*+AX3
nA(X)=H+GX+FX2 +EX3
b e (7) Aalall e g ooyl Gle (4)5 (1) ondalall Blanil ¢ye (6) () cdslall e
(7) Aslall BlaRil (pe (8) Walal) e g ((2) Uslall BLELE| (ye (3) Uslall BlEEI 7 )b
Geaxd comy 19 00 3 ysua s @uall (25 Sy cdwdd Bl le dladladl] Jaf (1o
LA Ayl A3

Xm = Xd

1+\2 < <1+2 9)

Xda + Xo

ULl A ale il By all ealon s duasd oS JolS IS pulall Cany o5 @i lliug
bl o2 Zaid 329 Lolucall cile sendl B Lyl

SllLed) e sazme Fuylad g aluall Glaill le Saies dege dumgie aadd Sl Le 2y
i Annis UL Fie¥I ot alo o D gl e el A galt
BASIC LINGUISTIC TERM SET (BLTS) owsunY\augall\ s\l o2 g - 6

ULl Lewd 0585 Ul eVl G CBLTS 1 Lle aailall e gill alueinl o Sa
(Interval valued)sas Jloze (o 791,55 Lalg «(NUmerical)dusae Laf : a5 dalizes blaily
Of 9l Aalizes (sl )3) Haban (po bl oia (583 Lasic mual Liasly ((LiNQUIStiC) g3t of
«(Group decision making GDM)l,all L3l dulee B 05S)Ldn 51 ,all Gatlo (e de gomma
Lagiiaa IS4 Gle lgunny ) Bl J5lad) AladY dends andy € s S0l o
:(Preference matrixd.leaa¥| dagsna Lgawd

K K
Pax= Pu ' Fin
P .. P

X Joadl oo X Joad! Adinaf as a Pij ol o
P, € [0, 1]

317



*
. ... irlull ilegnondl diryhii plyyiwl 2008 yuun- il 37 ﬂ!nl?ilfnn
td e B peaD Ady ydall ola o) -
.(Unification) .lall usgi @
.(Aggregation)«uall cS1)5 @
.(TransformationP-tuple 3| Jis=dl @
cbsae Lgie el Comy (Linguistic termsigad ool JSCa cliled) eSS Leaie —
rwlatdeg o= Lot cOlS 1D Mian Lol Lgao Juladl Joged Jai e clldg
tliaay Lginay Al Al JSld] Adiad] @uadt a8kl Semanticsitaall
S =(Uos2e) SIEVErY oW (1o padxie) S=IOW (Lrsxic). S;=medium(dacgia)
s,=high (Jle ). ss=very high(lus Jle). ss=perfect(;Lias) {Sc=none
JLall 2 Lgayd o (Fuzzy numberspolics ald;h pulaill ola Jified (S 5la
«liyg (Triangular fuzzy numbers)itia MSa 251 o (S dpleall al ¥l olag [0-1]
A S Ll
p=perfect= (.83, 1, 1) , VH=very high (.67, .83, 1) , H=high= (.5, .67, .83) ,
M=medium=(.33, .5, .67) , L=low=(.17, .33, .5) , VL=very low=(0, .17, .33) ,
N=none= (0, 0, .17).
2 [0-1] Jladl e @5 e (Triangular S35 @3 5 (552 jad JS Jofiad @3 0l
Obsladia oLyl lecdy Augliie Audarny aludl diwed :aludl darw ) 2Ll D]
H(4) <2y JSa S aylell Ll Sl PO (s Gl mainsi Sian

N V1, L M H  VH "

017 0.33 0.5 0T

A set of seven terms with theirs semantics

lad A (o DAt Aygad purlad Ao gams :(4) YS!



2%6::31 Lﬁf!fwl 37 duall 2 . ... illl alegnunll dsyhii phiiwl

(5 ‘63) ‘JS_&J\) dgyadl bl 599 clidg ;a7 Mdad yolaidl sl X85 o Sasg

5’ -II I':-.1 ‘ h -“1." :"::-:- "‘r||| !"'II -h:lj ";-||_ H|_-

A
\ /\ / x‘ f \ f ; \/
% 'f )a
f "m \/
. e
A BL TS with 15 terms
Ligat {yeead 15 (e 2atho dugat yulad degozne :(5) JSid!

VLl oy B OBy dd S Lgliad (Sl Aolecall als ;31 ola o]
«(Linguistic term)gsal el e yuad U1 S: Gl 50y dags (BLTS) dmgill ola 5 -
sl 1 o 2-tupled) oISy (il (i O] Gam dadae A e ol Ul &y

H(J1adl) Isloell leitl @il le Jam’ Lagha (e

AL el glasdl UM (e Amgid] olgd EM) ASLEL) Jon L) s o3 @it
:(F (st) Fuzzy Setsiolis Ole gamme (I DL aa> Jag0 — 1

(c:‘z\.m L.?:"” ?4_»*5.’.‘.” QL’LA“..J‘ ZLc.jm %,.Aj BLTS ...\e...\:-.:v - X 33.!4_’._” PRV ;‘P! d.é USJ
e s @ Gl dsalll e geandl o] Jras 4 @3 (KA Led] bld) aren a5
3yl gill laglally cliled! 3og (5 Sl Lo LeS) BLTS Lol (Seang «Le] clildl
LLails (555 A el Lpunay I Breailly 51 BulindT @ Jiad bledl ol oof o
148l a
(st ol alusmily clidg :F(st) 31 (Numerical valueg Zusaatt guatl Jagsn -1 -1
s Lot M BLTS JI O a,.u\.ua a.c.jm JS qu g.s:u:' &Jj.u.i ZQ.SJ.’_” w‘ PRV ul SIS

"."

.(Membership degree
Tys, o [OI]—> F(S;) ( p degree)

T, (V)= {{.S'I.H}-',J e r’_’i'!: ¥y jl}, 5§, &, and y, r:'ll’J.:'L

fl i vesup porf [ x
1-'_—_.:2?] rlf' a, < g I|.|I
.y | D, = a, '
= ji =
Ll I f b svsd,
C, =¥
i F dseze
e, — ), i dsy ;

319



*

. ... irlull ilegnondl diryhii plyyiwl 2008 yuun- il 37 ﬂ!nl?ilfml

Sl e game I [0-1] Gl I s 301 V sl ] Jyoms Tt sl
US L3 Vi € [0-1] Fusiae Gy 350 Busutal) el oin of o (F(S) dsbecal 5l
Ll 385 Vi gnall Fays Samls oS € SE(S) Fusalll Aeganll (oo Sidue s desama
LV sl Leuall 38yy Galuall

(=) Litie o5 Bygunall ol JSCAI o)l Aualindl AL 3

(6) 3 JSLAI1 s Bl gl Bulee imgy I JELI

&
Mx .rﬁ.‘a -1
0.75 |

Agall) UL Ac game 531 0.784saall daiall Jog :(6) JSid!

heS=(Sp,...5} Aulecall galll UL Ao gama oI 0.784s0adl eyl Jiga o
(i - P
Tnsf(0.78) ={(%,0), (s,0), (s,0), ($,0.88), (§,0.12)}

Tsstaz it plasiwly g :F(St) ) SAagalll yolaidl Jogn -2-1
Tesi S— F (S1)
Where s= {ly,...Lp} and s= (s,....8) be two linguistic term sets
TsslLi) = {sk Y}k €{0,...9}
Yi=max min {LL;(y), LsdY)}
Bugalll sl Jiad ) Aplecall cile gazeall 3330 ,10 Gygcanll el ys UKy LI o] o
€ Sgealll yeadll oo TSSE bl O G eyl e sKgLi pplandl Giles B allng
Lgac Ao AL (gsalll juaill 1aa ol G (F(S) dnlucadl Bsalll jolaill dles I L
ke {0,...gheunSce S, (8) Ausall ae sandl (oo SKiue 52 Ao sazma S Y € [0-1]
el g AL JIEU aead] Sl 335 Vi Busanadl Ay s5ag
Lol galll yolal e gamag S={Lo,....Lu} Bgalll juladll degama Luad S
bl e gacea Jifiad O ¢ S={So,..8} Ll Bgalll polasdl Jood Sl dploall



fillole e ..l lagauall g phi
(7 @ JSall) Al S Gle Baluis alb0

16=(0,0,0.25),  1£(0,0.25,0.5), ,£(0.25,0.5,0.75),  34(0.5,0.75,1),

1,(0.75,1,1)

5=(0,0,0.16) 5(0,0.16,0.34) ,5(0.16,0.34,0.5)

%=(0.34,0.5,0.66), 5(0.5,0.66,0.84,  $5=(0.66,0.84,1), ¢=(8.84,1,1).

(A1) Ao il lamy Faolecall 3all) latl] e sazme ) Ly g9all paal Jagons
Tsst(h)={(s0,0.39), (3,0.85), (8,0.85), (s,0.39), (g,0), (s.0), ($,0)}

I ;
! g L "

St dubuall Agall SbLed! de goame I |1 € Sg_gé.\l‘M‘dgpS:(?) Jsean
Ole 5 L] dgalll Lot de gama - dallat o dgalll ,olawt) eSS Lantie rdtas Mo

(1) yghonn 5S35 G gyl el gos olaB G301 e gamd] B Fyganall 2y
:F(st) A Interval valuedoY ss JSa (e @udt! Jogon -3 -1

s A ISl e Byganall pls Jiied (Say a3k 1y 0 s dagd g1 Jlandl g oS

0 if v
piv)=11 ificv<i

L} ifi<v
tol LS F(St) ) Jas==idl w5 o) «19 O 0 3y 5umme Aad V (] G
Ly I—2F(5,)

¥p = rrrfr.r frrr'.u[,ar, (¥, f_]'J;
o iy Aol Zplicall Sl sand] pe 388150 Bysinadl Silays fsks L1 o o
fesama 1AL deall (g o Tip ol of G iy il e |, St yamd
JS B Bugune Aoy 23T Lol Laudll ols of o (F(g) Lnboall Bugalll ,ulan|



.
. ... irlull ilegnondl diryhii plyyiwl 2008 yuun- il 37 ﬂ!nl?ilfnn
Ao s il @g K€ {0...0} s Sc € st (St) galll Acgaandl (o Scdue 2 dogoma
el gy I U Galeadl olil] 325 2y guinal
e A5 Al Agall bl e game 3] [0.6-0.78JALodl o2l Jig )
(8 o3 JSCal) Al Aottt aws Tio o] alaieiols ol Feess
Ti([0.6-0.78])={(2.,0), (s.0), (s,0.6), (s,1), (s.,0.2)}

A
ozs
0. 50 O 600.75 1
S Asbuial oy 9all) SUL e g 1) [0.6-0. 78] Lt Aol Jgnd :(8) St
sle (preference matrix Jleaa¥l dagsmna Lo o=y bgmeidl cldee ol ya! da
s AL S

(,r:rfl ={(s, v ) A8 Y. ) oo B8 Vo d8.Y )} \
P.=

P =5V D 8,10 e D=,V D 5,1V

Gl € B I Ay (e llhg X5 ! Gle X0 i) ddia sl As 5 pif ol G
sy Lebisad @3s Allme 2agd T Ligad Luend T Bpdde Zagd igmtl] Aulee J3 calS
F(S) flecatl 2ysall yolaill degamas L) 2ol ool il
(Aggregation preference valuesidiaa¥y| B oSS -2

F(st) ) Lglig =i @3 Sillg e a3l (e Aabi Sl Bl (S155 emy Al Ul 008 B
i B T g ulall oigl (Arithmetic mean) b sl dawg il alude sl (Sas e
liled Aasl 50 Ba5ans JS) Lgle Jonadl @3 Gl lind¥l cilagains 81,5 @ Ayl
Apboall dyealll joledl Acgems 98 Loy olic (4o jnic SounlydBsine B (Hm>
Ol G Aglaall 335300 cle gl (e e 58 Be sazma JSI Bysane ila sy 22015l
Lbao¥l cilagaal dalall duginall cilayud ol dacigin oo o2a Liguaall 3 )y
IS mingy Las Y 0,80 il g1 JLTy S5l



Aall olle o T
2008 jun- ygisl 37 hall 2 ol ... iyl dlognynll dgphi plotiul
:(Transformation into 2-tuple) 2- tuple 31 Jugdt - 3
O Adins] A3Me S Jaf oo aJ_Esﬁ ;@tj_u\ e one g aludeinly asdin 3alasl i o
Jo¥1 bl alusials B aed shos s daead| 8l 2lnaYl Aagine o S5l
:Jo¥l =l -
¥ :F(5;)——> [ﬂ,_s;]

2.0y,
¥ (F (S, n=x(i8,.7)0j=0.. gl)=-

-|:| =
Y.,
J=

2Ll Laaadl Llins¥l Agiins yunlic e pmic € Jal iro X ol 1a 3l
die g e (S, ¥), j=0...0) STF(S)anlis gl alegasma IS4 Lle 05 g

Fij

A il -
A:fo,g] » § = [-0.5,05]
ALB ]J."r'l { = round [,.!'J'_"_I
lr.: = fl -} 73 FI— ﬂ..‘i,l:'.l-h]

Gy X ol alasiel e Llas il P 3 aed S ol e A lill s g
Ll oo il St JBladl s Sl 2-tuplett JSas Sl OL ST s JS duisd (See
o LS

: J5lll e pazma cpe Oty Jn oy (S, 0) 9 (S + Oy) Ollal! lie ill Lipad oSl

(S 0) el 15 ool Gl Iy (S, ) (oo i (S Og) ke K< LylS 13f -
Salls uSally (S Oly), waail] (63 Joull (oo Jund]

ol K=L oIS 1) -
PO gbedin OOad! sSo Ol=0L - 1
il (63 ool cye JundT (§, OLp) il 13 ool ool OLy< Ol 2 pIS 13] — 2

(S0 » OLy).
el (63 Jaadl (e JundT (8, OLy) @] 13 ol old OL< 0Ly s olS 13) - 3
(S0, OLy)



o L 2l oJle
. ... irlull ilegnondl diryhii plyyiwl 2008 - pgisl 37 ﬂ;nl‘ri al
L(9) USLadl I3 cra Laslow 35682l b AL U 01 Lol oS

Agpregaiion | rareforratum
[l] ———® FSg) .
Helerogenecus | FiSh (% (Fy — | Collective
Inlerrration g — FiS) whies
Inrerval = 1%

Aggregation process for heterogeneous information
@9 BLTS 3 aliniwls Al !yl Olaglal) 81,5 :(9) YS!

Pzl oda gy Asdatll L Ll

spual! B pall olee datlal @SN allaid) HLis) Wlace

olid Aadlae Alasd SLiaTy Conalin allad HLosal ) (3aU1) Al b Adye zluss
Lassiiadly Lidle dag,all Aalai¥l e ;0 Sae dogn 4] G iLgud Sl (B yiall
Cagydall Lay eling A lilly Lille yg iV AW e Ao gasme ciyisl 4By . dGD (i yall
t g Aaall gy sl
.Conventional Activated Sludge (AS). sl ada st sLastl — 1
.Extended Aeration of AS (oxidation ditch) (EAJacuil! slasel! suuadl dggidl — 2
.Oxidation/Aerated pond (OP)aiw 31 ggll dacdall Liggdl &Iy - 3
.Submarine Outfall (SOcelsdl &y ) ilinll - 4

ol Lo 11 ety Za 31 Jolodl lilins] Jyom o 28005 <157 0T 3
Al ol Y el eos

Al Lo 3ooie A3 -

+al1 500 Al Lpuldl GlSw sue -

(150L /day)old! iy afsll 348l Mgl —

ol bgatd 53guma 40l e -

Bagume duianilly aual el ) -

Jgnd!) plall (e Ao gasma o By ¥ ALY e @gllyT G2 BN sl aaie
(1,

P &slill Sl ydiie Aiecate Anlall Adled -

321



*
o 578 20w . Aulaldagual i
eSO Sl o]l Biological Oxygen Demnd (BOD)
LAdSI) aatladl oLl ( Total Suspended Solids) TS S
ALY A9 d oSO lunatl (Faceal Coliform) FC
- AT gyl ( Total Nitrogen) TKN
(Lleally Jurdatl iy Ll w1 231 dicinie) AaIS| -
Aoz o 5 gyl OIS] Aiaintia) HLusdl allaitl Akt eilide sl jlad] Algg o -
N ORI RIS (RERBUESTIR P N {
2 > oLl &il5 xSl 9,01 ALl Blasmdl razeiiall Liauaiia) bl il glidl —
- (Aaladl Zmaat!
Sl leru3 g Gulis) (14 cre sl allaill Jsuall 3y -
cgarall Lgle aldy oy 1 (25 (e colillad| —
&2 P1" (numerical valuesusae wbile JS& Sle ailaglas slacl Jo¥I ;i al®
p2® (linguistic terms)iusal ;b JS& Lle dilasles LI 5l Slacly [0-1] Sl
[0-1]JLxt1 2 p3' (interval valued)=Yles (S5 Sle dilasles Ll yusdl oo Loty
Fay V1 1) 8550 I oyl slatel @ s I il e cliag

1. Conventional Activated Sludge (AS) Jo¥l L

2. Extended Aeration (EA) (such as oxidation ditch) Bl Jaad!

3. Oxidation Pond/Aerated Lagoon (OP) G o

4. Submarine Outfall(SO) =l Jaad!

LIISal aalbled! haas LghoS doladl M 48l 15003 of oo AW Lia LiawSl 03,
* ASall de gudl



all oJle

. . irlyall ilngnynl] dryhii ployim 2008 - ygifl 37 all 2 1l
FE | _ﬁ,g..u i.;_zq_-.h_us i gl alie Tallead day 1 :..Lm.;.hf,-wu i Jpted
=L_|1—.|J Extended 1
Conventional | Aeration - Sushmarine
Weighting | Activated {EA) .*:""“‘l“;"[' Pond Cutfall
coefficient | Sludge i, {$01)
(AS) (o mlation i)
St | ditch)
ety gpbes | gl s
RO +3 -13 a7 42
TSS -l +2 2 1 42
190 i) =k s
ko FC - -1 -1 £
TKN ] -1 # +1
e | o | VH H M M
Alyn 3 U VH M M i
e i gl T H M M
gl s | hatuall L il 15 L M H VH
dofad 2t | VH H M L
preilly il A T w VL T T
Lgalililun) VH M M vl
ol iy ——— o
el 8 | VL L L M
Ldall daall | H i M M
il +2 ¥ q +1
ETRTM | +2 +1 | tl
i el e
el el r 1
s 2 42 +1 +|
LT~
O T L H M VH
o] | oo
Jled / Jnde i+l fos Jlad / 1,88 Jinde 142
Jlad ye / Junda pue -1 Il Jlad pue /Tl Jundae yue -2

fax o> :VH o tH dawgin M aaxia:l los (aaxie VL
Traditional Method of Valued Benefifiudait| (dedd! - daaidl fdon) dbs,le 1-8
Analysis

Al = L2y Jaandl 2 53,1531 ety Zusalll splasdl (g 2L Jglaad! ranss
5 AN (e 4agd 75l 55 Gulide

320



Adllolle

2008 juwn- pgil 37 shnll 2 1ol

b sl [1-5] (il 31 Zuagdldt slat) Jgond +(2) Jgeiand!

. . . iluall dlegnanll drghii phiiw

Gl il | G e L8N
WL 5
L 4
M 3
H 2
VH |

rtboma Jleat [1-5] Gulsdl o) dygald | slad) S35 (3) Jgmiand!

AU il | QA e
L i
1 ¥
5| ¥
H $
VH 5

[1-5] (bell cows al8,¥1 Jidd 1(4) Jgan!

_rj'..l” _u-"—.'i-" i (Jdal
- | 1
-y il t
\ i P
5 - i

el 1S Aimiinta Lo Jood Baslill SLeall 1an Bed SIS LS a6 eadl Laally ey
[1-5] Gulide e ST aad Il Slanyg 58T Lis2 e

ool 1S Fai e Lo (Jood Baslil Ll 120 2ad SIS LS 61 olea¥! lally ni,
[1-5] elide le 18T 2ed LIl laryg « ST Ligé s

327




... inhll alegnnll dayhii plhiwl

ilaall LS oviall (B yiall slee Antlal Aayy¥1 Aedad¥ | Olecddt :(5) Jgasdt!
[1-5] ubidie (o) Lebagad ay Al

all oJle

2008 poun- pgifl 37 rhnll 2 el

i laali Extisnched
Cosventional | Aertion Orxidation Pond Subimarmne
Weighting Activabed {EA) [P Ciutfzll
eoefficient Sludje [DP‘; (500}
(AS) (o dation
il ditch) FE—
A= i | A0 uies i
BOD i £ i L
; } 155 T E i £
Al & Jlad 10
EC ¥ ¥ ¥ T
TEM b T ¥ [
By il T
o Ay 2 | T T
Wy yilats b r r r |
!
pos il AE i i o r
hplind A ppu | oarial dayi 15 T g i v
i gl b pall & i r ¥
oty il 1 @ a 1 T
'."]'ﬂil |:-I 5 LD T a
] L 1
I‘r“a -”LB wlyealdl i g2d # a ] r
Aalall Enall L] T T "
o aidh £ = £ = _';- L
il_.;n-a | ¥ T r
L e 10
i ] T 5
Al
71 Aahns 1 i ' v ;
=] 1o |

ol Lias,b gﬁ Lgalozia! (San L_.’:“” Lodad) (deuall — daad! Jdsdy Z\.B.v_).'a Gl

V=2 v xw

A obeell LT Jales Witg)] oo

S owardl ot Hlell dsd
1 Jeal Alnal V,



Al ole .. gl alegaul g phiful

2008 - ygicl 37 ahwll 2 10l

Value Benefit Analysigias o Ao sleie Wl Jiladd Algd! mudit! :(6) Joat

Joad Adad|
Conventional Activated Sludge 8.05
(AS
Extended Aeration 9.3

(EA) (oxidation ditch

Oxidation Pond /Aerated Lagoon 9
(OP)
Submarine Outfall 9.5
(SO)

Sl caall 5oy Ll (B ypiall oLl Anlall alld o Galeadl Jgaad! (e oSS
Aayyle 309 clidg oSV deyall 13 o5liely Jund¥l Jiadl 9o Submarine Outfallsltail
.Value Benefit Analysis
Acwlu™) Lgaltl yolad Ao gome 4y, 2 - 8
tJ oyl a1

n.55 0.4 =¥ i
.2 .15 0.7

0.55 & cdlill Juadl Gleg 0.35a AL Jondl e Jo¥1 Joandl dlia sl o e
Jedl a9 0.2 o Jo¥1 Joud! e B Joudl Abiadi 0y 0.4 o ol M1 Joadl les
Jo¥! Jaodl le L Ladl alia sl ¢l 9 (0.3 o aal 1 Jooe ) Jle 9 0.6 o L]
Sle ol adasl ol5.0.3 o ol I ool Gle g 0.4 o LA Joadl ey 0.55 4
0.7 & cJBI Joad! Sl g0.15 o S Jaudl ey 0.2 o Jo¥I Joud!

M i M t A el s
T H M
P2 H M I

L KL Vil -

329



. ... irlull ilegnondl diryhii plyyiwl 2008 yuun- il 37 ﬂ!nl‘ril:nll

el Jaad) Gle g M(Medium) s L Jaad) e Jo¥1 Ladl ddinsl o eqs
el e LI Jandl dlaan ol g (M(Medium) a sl ol e g (H(High) oo
M(Medium) a a1 Jaadl Gle g (H(High) o cdll Jaadl ey L(Low) o JoY)
M(Medi-_» L1 Jaadl e H(High) (o Jo¥1 and! Gle edUl hadl dbasl ol
L(Low) o Jo¥1 Joad) le ol 31 dulinai ool g (L(LOW) o ml ) Lol le g cum)
VH(Very High) & cJBl Jaadl Gle gVL(Very Low) s GBI Jaadl e

LB ) s lyT
i (03.04] [0.4506] [0.20.6])

L | 102,04] - [0.4,0.7] [0.25,0.6]

! [0.3,0.65] [0.2,0.5] . [0.25,0.4]

[0.1,0.35] [0.05,0.25] [0.5,0.85] ~ ]

o U Jaadl Gleg ([0.3-0.4] L LA hudl e Jo¥1 Jaand! Abia el of e
Jo¥l badl e AL Jaad! aina] ol g ([0.2-0.6] o wol 1 Ll Jle 5 <[0.45-0.6]
0l [0.25-0.6] & ol ) bl ey ([0.4-0.7] oo e LA Jhu il ey [0.2-0.4] &
[0.2-0.5]2 ALl Jaudl le 5 [0.3-0.65] 2 Jo¥l Lo dl Lle eIl Lo dl At al
e 5[0.1-0.35] ;2 Jo¥l badl Lle el Adiani ¢l ([0.25-0.4] L wl I Joud! Sleg
-[0.5-0.85] 2 cJll Joud! ey [0.05-0.25] - AL Jaud!
:(aggregation phasejs! ;i a0 - 1

sl s F(SY A Lglaty clisg camly puliiay cilasles Il cibaslell pren Jisai -
AL Ao gesnd) HLasl @ udg Auulia BLTS de gazse

0 0.17 0.33 0.5 067 0.83 1



2%6::31 Lﬁf!fwl 37 duall 2 . ... illl alegnunll dsyhii phiiwl

ool s Al Wiy F(SHL Aabedl & cilbsiall yunlic pran Somi
Tisty Tssty Unist
A Tagdeall le Joamd Bsd] @ull Jal oo -

i - {0,0,0.88,0.12,0,0,0) (0,0,0,0.71,0.29,0,0) (0,0,0.59,0.41,0,0,0)
w_| (0,0.81,0.19,0,0,0,0) - {0,0,0,0.41,0.59,0,0) (0,0.19,0.81,0,0,0,0)
(0,0,0,0.71,0.29,0,0) (0,0,0.59,0.4 L0.0,0) ~ (0,0.19,0.81,0,0,0,00

(0,0.81,0.19,0,0,00) (0.120.88,0,0,0,0,07 {0,0,0,0,0.81,0,19.0) -

[

o o a3y Tygy bl alaeialy F(SH 1 Jhomd 0.55%0 il JULI Jvo e
oda 2 Y Lglnguae da s 0bd ALilly «(S,51,5:5,5) wle sl 7l 283 Ayl

(.55 = o =_[:'.|.‘II_T - (.55 = 0.71
1(0.33) c,—bi D6T-05

) RUEN
v=0.55 , ¢=0.67 , b=0.5

»— n.55-0.5
va(0.55)=2 "% L = (.29
1 : b —a 0.67-05

10l 165 @by &I (e Lominly el gung
Tnsl0.55) ={($,0), (5,0), (£:0), (£,0.71), (5.0.29), (8.0, (5,0}
Tnst(0.55) =(0,0,0,0.71,0.29,0,0).
triangular fuzzya S5 A ulus ald)l Leie yueatll (Sas Sl & galll clilad) Jo T e -

AL JSa Sle number

p=perfect= (.83, 1, 1), VH=very high (.67, .83, 1), H=high= (.5, .67, .83),
M=medium=(.33,.5,.67), L=low=(.17,.33,.5) ,VL=very low=(0,.17,.33),
N=none= (0, 0, .17).



N all Jle
. ... finlull dlognynll nphii plyiiwl 2008 yun- ygifl 37 wball 2 10l
LA A gdall Lo Juams
- (0,0,0,1,0,0,0%  (0,0,0,0,1,0,0) (0,0.0,1,0,0,0)
¢ | (0,0,1,0,0,0,0) s (0,0,0,0,1,0,0)  (0,0,0,1,0,0,0)
P2 =1 (0,0,0,0,1,0,0) (0,0,0,1,0.0,0) . (0,0,1,0,00,0)
(0,0,1,0,0,0,0) (0,1,0,0,0,0,0) {0,0,0,0,0,1,0 B2

i
s

Lo Mg« Tograalidl alasiaaly F(st) I H (High) s salll sl Somms JULI S e
Aol A gleall 3ysalll ULl de game pe dailhate 3ysalll olilall de gama o Lia
Sle gamll pren B pdall dyglins 585 Bs (Goa] pad ST dyginall il ya plo U
-1 Eyglone 03] (5ST0 aniall (Goalll poaill pe daylanll de gannd | o Linaly duliall
Tsst(H) ={(50,0), (8.,0), (:0), (2,0), (5,1). ($5,0), (%.0)}
Tst(H) =(0,0,0,0,1,0,0)
idgawll e basd cWleas JSE Sle UL Sl ope —
Lo Mg Tigp polidl aloeials F(st) 1 [0.3,0.4] a0l daall Jj_m JUL Jews Sle
2 Y g da ;s old SIlillg 50,54,85,Sble geanll 75l 253 Adlanll dadll ol (o
@ 4l 81, 82, sBulegendl LB Y Ligune Ay 15Uy jamll (golud @le gaandl olia
LS TISt il alazials Legile (sl
Y. ([0.3-0.4])=max min {(1),(0.19,0)} = 0.19
¥ ([0.3-0.4])=max min {(1),(0.81,1,0.59)} = 1
¥ ([0.3-0.4])=max min {(1),(0,0.41)} = 0.41
Tys ([0.3-0.4]) ={(,0), (5.0.19), ($,1), (s,0.41), (5,0), (s,0), (%,0)}
T, ([0.3-0.4]) =(0,0.19,1,0.41,0,0,0)
x5 09 <[0.3-0.4] &lad¥ Ao gama 3 1 o [0.3-0.4]8Ln0Yl dygine 3 o i
@il e Arelae ¥l dadll Lo S duliiall ey andl 2 [0.3-0.4]aladY dygiac
o2 T (0,0.19) @l (e dpalac ¥l dauall 47 0S; dpluall de gamll 3 0.3-0.47 Lyguasl|
STglecatl Ae gamll 3 [0.3-0.4] L LndYl oligd Lygunndl A s ol ILallyg «0.19 daall
29 [0.3-0.4]3iplonall deganll 2 0.3-0.40 dyginall uinyd Ly ao¥ doyall o
(0.19) 1 S Aglnall de ganll
oleasdl da ol alacse by elidg 13 in Y1 @ al S cile gaanll S5~
1 JSCE) e A9 gama Lo Jn=ia (arithmetic mean)




Al ole .. ulil logyall g il

2008 juuy- il 37 abll 2 noll

- (O00630.630.5L000)  (0,00L05T06300) (02 TOSI0R0.2.0,0)
(0,0.540.730.1 400,00 - (00,02,0470860060) (L O23060670.20,0)
(O00A03ZOSTOTIOM  (0L027,0.5 30,8000 - (W02 30.940.1 40,000
(1400730040000 (02809600 70000 (0L0,0,0,330.6,0,730.04)

o) Alina¥ leasdl dawwgill 251 Lgale Jsmsl @3 3l (0,0.54,0.73,0.14,0,0,0)
t LS F(Q) Al cdya Gl B el 3oy Jo¥1 Jond! e S

“'fgﬁ g -“*.‘;_.t.-g_i.._-u_i-m dichat S PP PR b 6 ) BOP LT

{J+ﬂ'+ﬁ=uir1+ﬁ'+l'] PR ﬂ+ﬂ+ﬂ=ﬂ
i 3 J

S e Aagiins e Jymmll Ay X cpnlidl alusinly cllyg 2-tuple ) Jysal-

- (LO38) (M.041) (M.—-0.48)
@028 - (M049)  (L0.49)
Tl (M016)  (L,0.33) - (L~0.0T)

(VLOA44) (FL-0.08) (H,0.28) -

LS Lgae Jgenndl @3 (L, -0.28)J5¥1 ool e SABI Juodl duladl o) Sl

'}
X dy
0,5 .7 .14 ,0,0,0) = L—o-v—
Y
fmdl
D“U+IK.54+ZK-?313x.l4+4xﬂ+f:_-:={-l'l+ﬁxu
O+ .34+ T3+ 14404040

x(0,.54,.73,.14,0,0,0) =
f=1.72

a=f-i=1.12=2=-028
o 2
ST X Jladl (e Joos JSI SLeil! sl e Jyuam I L o] aloeind (S
TP Azl Raganll e cllyg 6,391 JSlaull Lle X Jods JS duliani 3y
Ax)=—— 34,

il ey



. ... irlull ilegnondl diryhii plyyiwl 2008 - pgisl 37 ﬂ!nl?ilfnn

CAlad! sae Négs

System 1 System 2 System 3 System 4

(M,-0.23) (M,-0.43) (L,0.47) (L,0.21)

to LS s Mo system 4asdlall cillazo (e 4 allaill) aol 31 Joud! dgbinal o)

Afx, )= ¢ Zﬂ

n=1 5
LS X il oo Py 8 e Jsasnll @

ﬁJI=_‘|_44
ﬁ,;;l:ﬂ. Q2
Jlr-?’_r_a=‘f...:_'|.’!'

Ax,)= 4.' £(1.44.4.0.92+4.28) = 2.2

= 5=4§, = L{Low),a =0.2]

JI1 g XL (Atlall cllam o cpe Jo¥1 allaill) Jo¥1 hadl ol @eea il 10 e
P 1 U R e P S| Y RPN P
e U Ay = e

System 1 System 2 System 3 System 4

Laydy 4l iy(Medium)ide send| fain 5o Antlall cillazma (o Jo¥) allaill @ s o
plbdl b LS wliill oo S iV @ o as Lade -0.23 Julay Lgie S5
degandl as eIl allailly -0.43 Lgie a5 dayayy S3(Medium)de samdl (o AL
Aoz HLas by Jie¥) Jodl ¢y sSie 133 0 SH(LOW) e gammll fras al M) allailly .Sy(LOW)
.Activated sludge system (AQ)yY! allad) 359 dxladl

Lyoalal Az, Iatl Ao pe Al a1 Bysalll ULl e gam s Aay 3l Ao 3jlaa
Ao cdae | Al salll bt de gae e Aasybs o aad (Aegdl! — Aaaill i)
Al B ola sgaty A il slasIly AaIlall alls) slatiel Lo Lubsige KT 37 Lalises
A Leto «dadd Suslg Saasma bolad JMS (e Sladl jouds Gle aga3 adaull 36,y hall o
oLzl (e o Lacaly Ylma Slass Gl 4l SlLed) e sazma Aayyb of

334



2%6::31 !Jn‘:u{!jwl 37 duall 2 . . . iylya!l dlegnunll dsyhii phiiwl

(Conclusions)zls Licew Y1
saadl ,at 3laesl PBls Bodlal Aen il 3platly 3y el pgs Acanl -
33 Plews o Gadl Gl Gusigll dxlgs Gl J5kadl @lass 0¥ cllg MCDM yulall
dg>g oo Lgmtlan ol aslg Hleal Zassls WL jlael S Y G pulall sastia 51,3

dads uslg I

o) AN A1 Ahae dantlas 2 dpboall ile gaandl o y0a) ageaes 23V 0l -
s 00T i LLa ! eia lis Y1 elaas B liladl of G i Laga vy bl
lae Yl

Antlal ol allaidl o lae§ daall — daaill Juloetd Guodadl a2 all alasial of -
Lol gyl Caall ga miall oyl olis

sasidl 1Al Azl Al glles (BLTS) dolea¥1 dy9all) poled] Ao gams 3255k of -
sakeally 3,30 5ul) @blal datisdl bl HLae Yl cne 35Ty sl gy Jolds JS plal
Andles dlasmd Jia¥l alladdl Hlosl Al Jo 2 caadeinl adg bild! olg! dabtisll
Badsmn Aaladl Aanyl o (v L ygew B Al Lt 2B Aipaa B omiall (B piall olis
@ Lgnny ) Al Aatlall Aedad Alin bl dabaill @bL o) cos Andlall cillast
@ 2By . c¥lea IS4 Sl Aigaly Bisae Aali 0 blad] Mg ol s TS o Lgaes
L,Lally wllyg ((AS) dyadall A il slestl allad gag (Jra¥) allaill soasd I oo gl
CAlegall — Aeaall Juloend Bpodanl day dall ae



. ... irlull ilegnondl diryhii plyyiwl 2008 - pgisl 37 ﬂ!nl?ilfml

.l

Zadeh. L. A. (1965). ?Fuzzy sets?. Journal of Information and Control. No. 8. PP. 338-353. 1
At el yall sl gﬁ ‘:,4\_«_44.” Shilh (1999) e Eg‘).ALE_” (e (Gda (A daamd| 2
1226 - 213 BN sl GBI ool e gSIN 1Y aslall Ayl

Einstein. A. (1952). “The principle of relativity”. A Collection of Original Papers in the Special and
General Theory of Relativity. New work.

Schreck. F. (2002). “Multi-criteria decision aid as a tool in the management of produced water inthe
offshore oil industry”. Master Thesis. Division of Land and Water Resources Engineering. Depart-
ment of Civil and Environmental Engineering. Royal Institute of Technology. Stockholm.

Vincke. (1992). “Multi-criteria decision aid”. J Wiley. New York. 5
Matue. V. A. (2002). “Multiple criteria decision making method for heterogeous data sets”. Test doc-
toral. Universitat Politecnica de Catalunya.

Henig. M, Buchanan. J. T. (1996). “Solving MCDM Problems: Process Concepts”. Journal of Mui-
criteria Decision Analysis. No. 5. PP. 3-21.

Valls. A, Torra.V. “Using classification as an aggregation tool in MCDM".(???) Departament 8
d?Enginyeria Informatica (ETSE). Universitat Rovira i Virgili. Carretera de Salou. s/n. E-43006
Spain).. Tarragona (Catalonia

Bunn. D. W. (1984). “Applied decision analysis”. McGraw-Hill. Publishing Company. New York. 9
Seppéla. J. (2003). Life Cycle Impact Assessment Based on Decision Analysis. Helsinki Universiy
of Technology. Systems Analysis Laboratory Research. This report is downloadable at
(www.sal.hut.fi/Publications/r-index.html).

Zeleny. M. (1992). “An essay into a philosophy of MCDM: A way of thinking or another algorithni'l
Journal of Computers and Operations Research. No.19. PP. 563-566.

Petrie. J, Stewart. S, Basson. L, Notten. P, Alexander. B. (1997). “Use of life cycle assessment Iigef-
fective environmental decision making: Structured Approaches to Decision Making for Cleaner
Products and Processes”. Centre for Risk, Environment and Systems Technology and Analysis. De-
partment of Chemical Engineering. University of Sydney

Roy. B. (1990). “Decision-Aid and Decision-Making”. In: Bana e Costa. C.A. (Ed.). Readings in 13
Multiple Criteria Decision Aid. Berlin. PP. 17-35.

Grabisch. M, Orlovski. S, Yager. R. “Fuzzy aggregation of numerical preferences”. www- 11
sysdef.lip6.fr/~grabisch/articles/handbook

Morillas. A, Diaz. B, Gonzélez. J. (1996). “Fuzzy comparative concordance analysis:Proposal ah8
evaluation by a case study”. University of Malaga (Spain). Dep. of Statistics and Econometrics, Llth
International Conference of the Applied Econometrics Association. Lisboa (Portugal). Final version
published in Estadistica Espafiola, n 142.

3306



2%6‘11 Lﬁf!jwl 37 duall 2 . . . iylya!l dlegnunll dsyhii phiiwl

Ross. T. J (1997). “Fuzzy logic with engineering applications”. McGraw-Hill, New York. 16
Schwab, k. (1979). “Ein auf dem konzept der Unscharfen Mengen basurendes EntscheidunysmiyEmo-
dell bei mehrfachev Zulsetzuny”. peter pan, Frankfurt am Main, Diss. A TH Aachen.

[18] Herrera. F, Martinez. L, Sanchez. P. J. (2004). “Managing non-homogeneous information in
group decision making”. European Journal of Operational Research. (www.elsevier.com/locate/dsw).

337



	CAVER
	01.pdf
	02
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

